Microsoft's claim that it had an objective justification for its refusal to supply interoperability information covered by intellectual property rights was dismissed by the EU Commission. To substantiate this, the Commission applied a newly framed incentives balance test and concluded that the need to protect Microsoft's incentives to innovate, under the specific circumstances of the case, could not objectively justify the undertaking's refusal to license. On the contrary, Microsoft's incentives to innovate were most likely to increase if it were required to license its interoperability information to competitors. This new balancing test is very controversial, both from the economic and legal perspective. It can also be questioned whether the balancing test to justification has been correctly applied in the case at issue. However, the paper purports to show that, for future discussion under the expected policy debate on a more "economics-based" approach to Article 82 of the EU Treaty, valuable insights can be gained from a careful scrutiny of the incentives balance test. In particular, the test helps realizing that a dynamic competition approach on the abuse of dominant position should devote considerable efforts to better understand the working of innovation processes at different industry layers. Moreover, that at least equally challenging is the identification of the appropriate competition remedies in industries characterized by, on the one side, Schumpeterian modes of innovation, and, on the other, strenuous stasis forces like network effects.
Introduction
The next 1 step in the modernisation process of EU competition law that started almost a decade ago will possibly imply a revision of the Commission's policy on the abuse of a dominant position under Article 82 of the EC Treaty. In a way similar to the reform of Article 81 and merger control policy, this policy reorientation will most likely support a more "economics-based" approach to the abuse of dominant position. 2 Amongst the issues that are possibly going to attract considerable attention under the expected policy debate is the doctrine on the unilateral refusal to license intellectual property rights. 3 Under EC competition law, a refusal to license by a dominant undertaking does not amount as such to abusive behaviour. However, the refusal to grant a licence by an undertaking dominating a given market can be abusive under Article 82 if additional elements are stated. 4 An early source of judicial authority for the identification of those elements is the judgement of the European Court of Justice in Radio Telefis Eireann (RTE) and Independent Televion Publications Ltd (ITP) v Commission 5 , more commonly known as Magill, followed by other relevant pronouncements 6 , last of which is IMS-Health.
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A substantial issue in the EU Microsoft case 8 also originated at the intersection between competition and intellectual property law. According to the Commission, Microsoft infringed Article 82 by refusing to disclose interface information, notwithstanding the various intellectual property rights Microsoft claimed on it. 9 For our purposes, the reasoning of the Commission on the objective justification for the refusal to release this information is particularly noteworthy. In the Commission's opinion, the need to protect one's intellectual property was not as such a justification for the denial to supply information covered by it. In order to be objectively justified, the refusal to disclose information protected by intellectual property rights should pass a sort of incentives balancing test. The undertaking's denial to supply cannot claim to be objectively justified under Article 82 if the negative impact of a compulsory licence on the dominant firm's incentives to innovate are outweighed by its positive impact on the innovation level in the entire industry. 10 After examination of the circumstances of the case, the Commission concluded that there was a serious risk that Microsoft would have succeeded in eliminating all effective competition in the work group server operating system market and that this would have produced "a significant negative effect on its incentives to innovate as regards its client PC and work group server operating system products." 11 Therefore, on balance, the possible negative impact of the order to supply 3 The unilateral refusal to license falls under the more general category of "refusal to supply", comprising refusal by the dominant undertaking to supply tangible and intangible assets, as well as to provide access to physical infrastructure. 4 Case 238/87, AB Volvo v Erik Veng [1988] ECR 6211. 5 Joined cases C-241/91 P and 242/91 P [1995] ECR I-743. The European Cort of Justice made first explicit in Magill some "exceptional circumstances" in which a refusal to license may be an abuse pursuant to Article 82 EC. First, the intellectual property at issue was indispensable for the production of a new type of product for which there was a demonstrable and unsatisfied consumer demand; second, the intellectual property owner, by his refusal, was eliminating all competition on a secondary market; and, third, there was no objective justification for the refusal (paras. 54-56 either by the judiciary and/or on theoretical and practical grounds, this paper purports to show that valuable topics and insights for future discussion under the approaching policy debate can be gained from its careful examination. As a starting point this paper revises the incentives balance test as framed in the Microsoft decision (Section 2); in the following it deals with some relevant issues pertaining to the working of innovation processes this test touches on (Sections 3, 4 and 5). Section 6 concludes by summing up some open questions from the viewpoint of a pro-innovation competition policy.
The Objective Justification for Refusal to License in Microsoft Europe
According to the EU Commission, Microsoft infringed Article 82 15 by refusing to disclose information relative to "specifications for the protocols used by Windows work group servers in order to provide file, print, group and user administration services to Windows work group networks". 16 Microsoft's strategy allegedly consisted in preserving privileged connections between its client PC operating system and its work group servers, in order to retain a comparative advantage over rivals employing a different technology with respect to client-to-12 The Commission's decision is currently under judicial revision. The President of the Court of First Instance in his order on the interim measures found that it was for the Court dealing with the substance of the case to decide if "a manifest error was made in the evaluation of the interests involved, in particular in connection with the protection of the intellectual property rights relied on and the requirements of free competition enshrined in the EC Treaty", Case T-201/04 R, at para. 224. 13 server and server-to-server 17 interoperability. Such privileged connections are related to the main tasks normally performed by work group servers, such as group and user administration services (e.g. directory services, security and authentication services, etc.) and file and print services. Since both server-to server and client-to-server interoperability are key ingredients for the successful marketing of a server system, the advantages of Microsoft's products on the downstream market were not only due to objective superiority on the merits, but to a great extent they depended on the feeble interoperability. 18 The Commission considered this an unfair handicap that, over time, would have eliminated competition on the work group server market in favour of Microsoft's products. By way of remedy, the Commission required Microsoft to divulge all necessary interface information to allow non-Microsoft workgroup server operating system to achieve full interoperability with Windows PCs and Microsoft workgroup servers. To the extent that the interface information at issue covered intellectual property rights, Microsoft was required to conclude licences on reasonable and non discriminatory conditions. A main issue in the Microsoft case therefore pertains to the refusal to supply interoperability information to one's competitors. As long as the relevant information is covered by copyright, patents and other forms of intellectual property, Microsoft'a abuse more precisely consists in the refusal to license it. As it is well known, under EU competition law a dominant undertaking is not under a general duty to assist its competitors. However, under certain circumstances, an assistance denial by a dominant firm can be considered illegal. This is in particular the case when the dominant firm, by its refusal to supply, seeks to eliminate competition by foreclosing rivals. Perhaps unsurprisingly, the actual identification of the "exceptional" circumstances in which a refusal to supply should be considered abusive has aroused much controversy, and even more so when intellectual property rights are involved.
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From the body of EU case law emerges at times the temptation to cut this difficult knot by circumscribing once and for all the relevant circumstances which should be sought for in actual cases ("exhaustive" checklist of exceptional circumstances). 20 More appropriately, the relevant legal and economic test should provide both for general filters and and a certain degree of flexibility. 21 This, it seems, is also the way by which the Commission has framed its competitive assessment of Microsoft's unilateral refusal to supply. Accordingly, the EU competition authority applies an "entirety of the circumstances" test by which infringement 17 The server-to-server interoperability is important whenever networks rest on more than one server. 18 Microsoft, as note 8 above, para. 1064. 19 The call for a stricter legal test when intellectual property rights are involved has been formulated on various grounds, see C. must be based on the results of a comprehensive investigation and not be bound by an exhaustive checklist of exceptional circumstances.
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Of particular interest here are those parts of the decision in which the Commission deals at length with Microsoft's central claim that the refusal to disclose the requested information was justified given its need to protect valuable intellectual property rights. Despite its ubiquity in EU case law on refusal to supply, the requirement of no objective reasons has so far attracted little attention 23 and appears under-developed if compared to the other recurring elements of the legal test at issue. 24 On other occasions the Court of Justice had established that the mere ownership of an intellectual property right would not as such offer a defence of justification for a refusal to license. 25 However, Microsoft is not merely asserting the exclusive rights to its intellectual property, but points to the circumstance that the requested interoperability information is the result of significant research and development efforts.
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The disclosure would prejudice the protection of the outcome of Microsoft's investments in software features, functions and technologies. In other words, Microsoft argues that it was justified in refusing to supply on the grounds that it would eliminate its incentives to innovate.
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In order to dismiss Microsoft's claim of objectively justified refusal to supply, the Commission applies a newly framed incentives trade-off test. The balancing exercise at issue requires, first, that the negative impact of the order to supply on Microsoft's incentives to innovate is assessed and, second, that the possible negative effect is weighted off against the positive impact of the order to supply on the entire industry. Only when the positive effects on innovation following on disclosure cannot outweigh the negative impact on the dominant undertaking's incentives to innovate, Microsoft's refusal to supply should be considered justified.
As to the first step of the incentives balancing test, the effects of the obligation to disclosure on Microsoft's incentives to innovate should be assessed "in comparison to the alternative situation where Microsoft's anti-competitive behaviour remains unfettered". 28 In the latter case, there would be "a serious risk that Microsoft will succeed in eliminating all effective 22 Microsoft, as note 8 above, at para. 555 et seq. 23 This, however, could be rapidly changing, see for instance P. competition in the work group server operating system market" and this would have "a significant negative effect on its incentives to innovate as regards its client PC and work group server operating system products". 29 Put differently, incentives to innovate are much likely to vanish if competition is eliminated in the downstream market than if the obligation to disclosure is sustained, because Microsoft would have very little incentive to innovate on that market. Instead, following on from the disclosure obligation, Microsoft's work group server operating system would have to compete with products fully interoperable with the Windows domain architecture and offering new or added functionality. 30 Microsoft would no longer benefit from a lock-in effect driving consumers towards a homogeneous Microsoft solution, and such competitive pressure would increase Microsoft's own incentives to innovate. Furthermore, because of increased competition on the downstream market, Microsoft would probably feel more competitive pressure also on the upstream market. As the Commission puts it, "Microsoft's research and development efforts are indeed spurred by the innovative steps its competitors take in the work group server operating system market. Were such competitors to disappear, this would diminish Microsoft's incentives to innovate".
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Moreover, the Commission takes into consideration the incentives to improve the protocols and by that the co-ordination of complementary products (work group server with client-PC).
Even though Microsoft had anticipated the disclosure order, it would not have invested less in trying to achieve the best possible interoperability between its client and server software, because "the value of Microsoft's client PC operating system in the eyes of customer (and their willingness to pay) increases through the availability of complementary interoperable work group server operating systems".
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To sum up, according to the Commission Microsoft's incentives to innovate would be strongly reduced if Microsoft were entitled to continue refusing to supply the requested interoperability information. The latter view also implies that a formal trade-off between positive (for the industry) and negative (for the dominant undertaking) incentives on innovation becomes unnecessary. Therefore, in the Microsoft decision the incentives balancing test stops at its first step, without need for further inquiry. 33 A possible way for Microsoft to show that it has an objective justification for its behaviour could be by demonstrating that its innovation incentives would be negatively affected and the overall level of competition in the industry would not be significantly reduced. Conversely, as soon as the negative effects on competition become substantial, Microsoft' s incentives to innovate begin to weaken and are bound to disappear once competition on the market is eliminated. following the refusal to supply, Microsoft cannot claim that the justification of its behaviour lies in the need to safeguard its incentives to innovate. Put in these terms, the result of the incentives balancing test and therefore the holding of an objective justification to supply would ultimately depend on how competition on the downward market affects the dominant undertaking's incentives to innovate. If the elimination of downstream competition does not affect the dominant undertaking's need to innovate, this undertaking could (still) claim that the refusal to supply is justified by the need to safeguard its incentives to do so. Conversely, a "research and development incentives" defence would hardly be sustainable if the refusal to supply had the effect to restrict competition on the downstream market and thereby to substantially limit the dominant undertaking's incentives to innovate.
A Feaseble and Useful Test?
At first glance, the newly introduced incentives balancing test has the merit to touch on the core of the controversial debate at the intersection between intellectual property and competition law. If, according to economic theory intellectual property rights are foreseen as incentives in order to spur innovation, they should hardly be sustainable whenever it can be proved that they actually induce the opposite effect of hindering innovation. Indeed, in the last decade economic thinking has moved quite a long way from its early almost deferential attitude vis-a-vis intellectual property rights. A considerable amount of research efforts have been devoted to understanding when exclusive rights to intellectual property may be expected to foster innovation and when the opposite case is more likely. Thus, for instance, it has been suggested that a regime strongly supporting the exclusive rights of inventors could induce undertakings to protect with patents also unused technologies and by that hinder the exploration of specific technological trajectories by competitors. 34 Moreover, the increased costs of litigation because of the proliferation of intellectual property protection could negatively effect incentives to innovate, especially by small firms. 35 Finally, when innovations are complementary, it could be proved that intellectual property rights often constitute a deterrent for investment in innovation. 36 The access to innovation 1 (interoperability information), they cannot make innovation 2 (advanced features of workgroup server software). 37 Put differently, because of the exclusive rights on interoperability information, firms on the work group server software market are refrained from investing in the innovation of the product's characteristics. Under this light, the Microsoft incentives balance test would seem to be in line with the most recent economic thinking on intellectual property rights. The Commission's newly introduced test for the objective justification of a refusal to license could move our attention to identifying the special circumstances in which intellectual property rights do not fulfil the function for which they are granted. Because of its exclusive focus on innovation incentives, the newly introduced test is also notably different from other balancing exercises previously suggested in similar contexts. For example, the D.C. Circuit in the U.S. Microsoft en banc decision affirmed in obiter dicta that a monopolization claim could be sustained if "the anticompetitive harm of the conduct outweighs the procompetitive benefit". 38 Indeed, from a pure ex post perspective, refusal to deal could constrain consumer choice, lower input, raise prices, and thereby producing allocative inefficiency. According to this test, competition authorities and tribunals should therefore be required to engage in a social welfare calculus whether the social value of the improvement (a "better" product) offsets the inefficiency produced by the loss of competition (short term -static-harm to consumers balanced against the expected long term -dynamic -benefits to consumers). This turns to a test by which the refusal to supply should be condemned when by doing so social welfare is enhanced. The above mentioned social welfare calculus is however very controversial, and its feasibility "in any predictable or useful way" has been seriously questioned.
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Notwithstanding the possible support of the incentives trade-off test from the more recent economic theories on intellectual property and its qualitative difference from other balancing exercises, in the following it is submitted that the Microsoft legal test for the objective justification of refusal to license raises some major difficulties especially 40 when considered against the background of our still limited, albeit growing knowledge 41 about the working of innovation processes.
More innovation on the work group server software market ?
It has become increasingly apparent that innovation can come from very unlikely sources and that the incentive mechanisms spurring it may be significantly different 46 The open source software movement has attracted attention also in the context of the Microsoft decision. 47 Work group operating system products based on an open source code detained a large share of the market, which however started decreasing when Microsoft made its appearance with its category of concurring products. In this respect, it is not at all clear whether by mandating access to interoperability information, innovation on the work group server market will increase in any substantial way. In fact, it is not easy to predict what the likely impact of compulsory licensing on the innovation incentives is going to be. According to the Commission, thanks to mandated access to interoperability information work group software producers should be expected to invest more in the innovation of their products. 48 The reasoning seems plausible if it is considered that those producers, due to non-disclosure, could not capture the benefits of their innovations. 49 However, there are two main difficulties with this argument. The first one is that it is not disputed that considerable investments in group work server software were made also before the disclosure order was issued; second, that the traditional reward appropriability by way of exclusive rights on product innovations is not what motivates some of Microsoft's most fierce competitors on the work group operating system market. 50 Possibly, resources that Microsoft's competitors on the downstream market previously devoted to reverse engineering 51 will now be employed for the development of new product characteristics, thus fostering innovation. This reasoning should however be careful to avoid the (still common) fallacy of considering the innovation performance of a specific firm as the 43 direct result of its expenses in research and development. 52 As more recent studies on the economics of innovation have shown, innovation is a much more complex phenomenon, involving inter alia diversified knowledge bases and specific capacities (e.g. "absorptive capacity") by economic actors, path dependencies of technological developments and unpredictable events. 53 Moreover, it should be recalled that given the complementarity between the products that form a complex system like a PC, the ability of downstream competitors to bring product innovations to market is already heavily restricted. In fact, those more relevant changes in group work server software that would require modifications to Windows client operation system are very unlikely to be implemented if they stem from Microsoft's competitors, whereas, if the innovation comes from the latter's own downstream arm, the necessary modifications are probably implemented at once. It also seems clear that innovation on the work group software market will critically depend on the actual conditions of the disclosure obligation. The remedy requires Microsoft to share details of the technologies used by its server products to communicate with Windows clients: independent software developers should be able to build products that communicate and fully interoperate with Windows-based PCs. The information must be comparable to that disclosed by Microsoft to its own employees and contractors developing Microsoft's own work group server. However, innovation on software products for work group servers can be expected to be much less effective if some important actors, like open source software projects, are practically prevented from taking part in the Microsoft's licensing program.
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To sum up, on first consideration it appears likely that more competitive innovation can be expected on the work group server software market thanks to the disclosure obligation. It is submitted, however, that the innovation dynamics on the work group server market and the actual conditions of the disclosure licensing program should have deserved a more careful analysis before the remedy phase of the case. Admittedly, in view of our still limited knowledge about the nature and the working of innovation processes, a readily formulated answer to this question should not be expected.
More innovation in the entire industry?
Interestingly, competition policy interventions are often scarcely effective in the PC industry. 55 Economic studies have shown that this particular economic sector tends to have 52 This problem goes all of the way back to the "incentives based" innovation studies, see A. 57 ) at work than other industries. 58 It is against the background of these peculiar characteristics that the Commission's claim of more innovation for the entire industry thanks to disclosure of interoperability information should be assessed. The Commission supports a view according to which a competitive undertaking is better placed to innovate than a monopolist. 59 As it is well known, this is still a very controversial issue from the economic perspective. 60 In this respect, the history of the economic sector at issue could become a source of valuable insights. 61 Indeed, the argument that innovation is best supported and financed by firms with significant monopoly power would seem to find little support in industries like the PC. Innovation in Schumpeterian terms has invariably come from undertakings challenging the incumbent dominant position. 62 But what the history of the industry also tells us is that an innovative idea has hardly proved sufficient to enter the market and enable the wave of creative destruction. Because of network effects and other stasis forces at work, some additional conditions had to be fulfilled. In particular, changes in complementors 63 were necessary to bring in a considerable number of users with characteristics that were at least to some extent different from existing users. 64 In fact, network effects are bound to devalue if new users are attracted to the industry and these users have demand characteristics different from existing users. In other words, changes, innovation by complementors have lowered entry barriers and created new opportunities for substitute products to compete for the market. Insofar, it seems that less control of other layers by the incumbent dominant undertaking and more desintegration in the industry would be important ingredients in order to foster innovation in the PC industry. Not only, therefore, a decentralized industry can be more innovative at each of the layers composing it; a decentralized system can also lead to a more extreme form of innovation, namely Schumpeterian creative destruction.
A recent occasion for those favourable conditions for Schumpeterian innovation to materialize occurred when the Internet became broadly used. An innovative browser (Netscape) attracted many new PC users (home, multimedia, communication users) and was followed by a large class of new applications. However, as it is well known from the U.S. Microsoft case, the wave of creative destruction never started rolling. Microsoft engaged in specific actions with the aim of blocking the widespread distribution of the Netscape browser and prevented thirdparty complementors from working with Netscape.
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Certainly, the disclosure obligation of interoperability information, if properly implemented, could help reestablishing at least some of the vertical desintegration that characterized the first 20 years of the PC industry. As a consequence, the entire industry, Microsoft included, could experience a certain degree of increased innovation incentives, however, of course, not comparable to those induced by an actual threat of creative destruction. What the history of this particular industry could in particular tell us is that, in order to have more serious chances of Schumpeterian innovation, other, stricter competition remedies should possibly have been envisaged.
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Conclusions
The incentives balance test has been employed by the Commission in order to dismiss Microsoft's claim that the disclosure of interoperability information would have reduced its incentives to innovate. The Commission's reasoning on this point involves at least two logical steps. Following from disclosure of interoperability information there would be more competition in the industry; thanks to more competition, more (and not less) incentives to innovate should be expected. As it stands, this newly framed trade-off is highly controversial and there are also serious doubts that, when applied to the circumstances of the case at issue, the result could indeed help supporting the Commission's finding of abusive conduct under 82 of the EC Treaty on the part of Microsoft. In spite of all well-founded criticism, the main aim of this paper was to show that a mindful discussion of this test should be on the agenda of the expected policy debate on a more "economics-based" approach to Article 82. If nothing else, the implementation of this balancing exercise in the context of the Microsoft decision has raised a number of issues that should deserve careful examination in the context of a pro-innovation competition policy. Thus, it is apparent that we still know comparatively little about the nature and the working of innovation processes. In particular, too little efforts have so far been devoted to understanding 65 As it became clear also in the U.S. Microsoft case, control over interaction information is a very powerful market tool and Microsoft does not hesitate to use it whenever it suits its business objectives. For instance, Microsoft used its control of interface information to compler third-party complementors not to work with Netscape, see Bresnahan, Creative Destruction in the PC Industry, as note 56 above, at 22. May be, by refusing to supply interoperability information to Sun and other competitors, Microsoft not only was trying to reserve to itself the work group software market, but was also anticipating future competitive threats of a much larger impact on its incumbent super-dominant position. 66 The question of the right remedies increasingly profiles itself as one of the most relevant issues for competition policy, see e.g. 
